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(54) HEAT EXCHANGER UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat exchanger 
unit 5 which adequately suppresses the freezing of a heat 
exchanging element 1 1 even in a cold area. 
SOLUTION: The heat exchanger unit 5 performs the heat 
exchange and ventilation between an indoor space SI and 
an outdoor space SO, and comprises the heat exchanging 
element 1 1 , an air supply passage via the heat exchanging 
element 1 1, an exhaust passage via the heat exchanging 
element 11, a temperature sensor 51, and a control unit. 
The temperature sensor 51 detects the outside air 
temperature. The control unit controls the first freezing 
suppression and the second freezing suppression. The first 
freezing suppression control suppresses the freezing of 
the heat exchanging element/11 vyhen the outside air 
temperature is lower than the'firstf level: ¥hl Mconft J ^ 
freezing suppression control suppresses the freezing of 
the heat exchanging element 1 1 at the suppression degree 
larger than that of the first freezing suppression control 
when the outside air temperature is lower than the second 
level (the level lower than the first level). 
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(54) [$tw<D%m 
(57) imm 

ifm^m f&#mg*-= s/hs mft&m s 1 1 
*»£ra sot ©WT<ft3aft»ft«r« p t>o-e. f&#& 




[sf^i] mft£f$ (si) hftU&m (so) h<D 

— 5> h (5) "Cfcot, 

ate**^* (i i) 

ffilESSSgift^ ^ h (ii) SrjBft-t-^feftftKt, 
itB»2Mfc=c ^ b (11) £«fc1-<5#5S«R£, 

tte^tt^n (so) oft?a"c*>s^«ia«srtfttti-r* 
aaae-tr^u- (si) 

i^^^F (11) oS85rWJtS*lH»W 
»*ffv\ ttC*ftU*s«frRff l w</uj;t) «>«v^JB 

fctftffi^KJft^^^h (11) <o*»©»W«-&v^3ftS 

*:#VN»2atj|&«i*JW»S:ff5*9»«2:. Sr«^fcl»2as 
g^x-^ (5) . 

(l 2) 

(12) (Dmxm&zn\<\ msm2mtmMM 
mK^^xmm.m 1 mmmum\z&vzmxm&ji *> 

ti«eft»77^ (12) $rJkfc*l$IBl©»fraS;*:#v* 
IB*W6*rfr 5 . MM 1 \zKmnm&M=>- = s> h 
(5) 0 

v^T«rlB#«7T^ (13) ^nxiHEfrd&lcff 5> 

»**2lC|B*Oj»ja»aL=iy h (5) . 
(1 2) 

WIB»»ffl»K:a*a*»t«#«7rv (13) fc^ £ 

(12) ©B^lfitfTV\ MGfB2M[tM«iH«l 
•Pfc*$v^TMfBI&*7T^ (12) *5J:t«(Ha»»7r 
^(13) oiW^jBESrtt5. tS#3U «2«<Of&£« 

h (5) 0 

W#*5] «WBJI!as*3i^vh (11) &DU&U 
*«£IB (SO) Ml^n (10 a) *5«fcl*J&2 

#*q (iod) ££rt£m (s i) W<nm21fenn 

(10 b) *5iT/»l#«P (10 c) tSr*i-«^— 
(10) £r£blc{i;L, 
»8E»«gBtt, miB^"»-^ (10) rtte*5V*T* 
mfiE^i^p (10 a) ^&ffrCIMS9llAU^^h 

(11) *:ftTfMB#2*&*n (10 b) ttjiU?5I 

«ME#»ftftWU 1MB*— »^ (10) rtlC^V>T, 

t»ie#i#«n doc) ^btMBmsm^^^h 

(11) Sr«-C«rtB»2»»P (10d) ti-emT*z>& 



^P (10 a) t«r«Bfft^lfc3iU^ V h (11) iKDffl 

»**2^e>4ov>-fn*Mcsa«<z>iR3S 

h (5) 0 

iss*^6] tftSH (s i) tfim&m (so) 

V (6) -CfcoT, 
J»SE«3iUpC^h (ii) ^ 

HtffB^^wy^h (11) ftt>& 
WlB^SSSUn ^ h (11) «r»fti-S|)|Efttfli3* 
tfltZ&&&^ i-t^h (ii) oft»«En<OT*flJO« 

# (i i a) <Dnm&&m-fztcx>(Dffij&izi/v (5 

3) 

mteWLA*>-9- (5 3) ici^^ffiWIii/^ 

T@omi:, mmm&&^uji>b (id <z>*k» 

Srflimii-«lgl«aMifU$a«i^fTV>, IWBfi**:'* 
(5 3) I^J:6«Wifl*^iift8a*l u-</wJ:9f>tev« 
2 ^/^TlHlofc*&(c % MtS$Bil«fir»flacijfliJ:9 
fetttlBSSSEifcaHxy > h (11) ©«»<D#iiH#&v^s 
**v^2mHtM«tP^tf9«MR&. 

M^-f h (6) o 
[BMW 7] HfjfSMSirvif (5 3) tt, 
o«TE*2fl5tft3i ^ Y (11) <d#««*lT««(cJ3 
WC, ^OMl$rt(Ht5, 111^91 6 icettOMSSft 
b (6) . 

[0 00 1] 

[0002] 

[0003] roJ:5ftf»SElM(l«Sr1f5S6IKtLT % 

$^5o S 1 tC^i-^Xlftl&3.^y h 5li x >r-i/l/y 
1 OF^O^^lx^^h 1 lKlJ^ftAffiins I^b 
<0»StRAfc^ftOAi^>|HI-CjRSSlft«r4*T, al^R 
A^»aiRJSOlc4kttiU ««EA) , J»SS*«^ 
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et^^^n-c^s^, n&^a^yf^ 2 6 

'CcD^RAt 3 2t(DMOAi«MM^ 
T2 7. 4 < CoftftCSASr*rt^MS I KAtvS £ £ t> 

[0 0 0 4] {&U lgK^!/h5lt »SS*Sr* 

f$^b^Ti^s:btt^f*ft<, ^rtswis irtds^Mass 

#l-»B«rffoTV^5»*ft^|»SS*$*ftVM5 9^« 

tit* 0^uftv^^^<— «cj:orso*)ift^e>*L5. 
[0005] WSftRasy 1*5 left. KBHMfi 

2OC0i&&irVU-5 1, 5 2dSK«*ttTV^5 0 H2JC 

*-J-*5Ki, i&Siz^f-S MJfex^yh i i 
*rii*1»*>«i&RA<Dia** i-ftfct>artffl«!«r*ttJi- 

+ftfe^*iBSSrtta"t-«wfc36S-C#5»0f«C 
[0 0 0 6] 

M«Li^mi] -bE0J:5ft«B9(» 

4 0t;<Dteffl£&fck*bT^5 o ^rLT, Z<D 
h«r*«S*#- 1 Otfc-RHl 

t>&So 

[0 0 0 7] lOip/^^xW ^ hCO^^^ 

^»^fc#W*n«51«<o^dSjfiBS«3:u> >- hid* 
^^ilf>ft<ft^o ^ftJBftjfts- 1 O^SrTHSirSk: 
mmcttJRga^ W > hMWIc J: 

[0 0 0 8] L*»U *S3ft5*UV^»%l21*5V^-Cri. 

-l OlCSrTIfilofc^tc, Zb\zftHxU&&T&^T- 



1 STC^- 2 0t;*:^ofcfi£«:TlHlSr.*: tSgsn 
So w©i 5ft«Sfc*tLT, «*oi5^Bf«^^ 

iftsjftaiu^ >• f^ace&ss^icaiiH"c#ftv^»&t>m 

[0 0 0 9] *&W<D®M^ *»iftlC*3V^Tt>»Sf«: 

^^^^h ©*«S«:a«»J:artW-r s c * si&£& 
8*= s> h 6 r fc 

[0 0 10] 

*i"6#«W»t. U-fe^fc. TV* 

■r*«!PT?*>*. *2ac»»«i«ij»tt % ftmukaPJf^ 

[ooii] »j58»l!:ior^82BA>5) 
*r»fci-*fc«>. MkX^i'y:'Mcfev*TflM£«M 

l ^/wi*)(£v>*2 w-</^TlHlofc^§rlc:«:. <t»9 

^taa^ Td 5 0 - cu ^ 0 - ct>x MUM 2 w-</w$r 
Tlilofc fc # fctt* 2 «ID^IHIH«dS^SnTjR»fft 

[0012] r. co J: o ic. MMlt^s i u-^/u^tihI 
<?tck$<nm i anB»»j«g»*cjDx.rM?a«^JB 2 u 

^«rT0ofc^#lcff5»2*»»««»«r*fSUfc 

Xlftai MVh co&ig£jgimc#]fSg-r S r S J: 

5fcft«. »3K«2k:ff««aEtt«A=yh»« f&*^ 
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S»WJ*J»*5J:u«2*ftjqi«|flifl«lci3V^, ^7 7 
[0013] r.r~ei*, Ii«M»J:t;f 2» 

[0014] -*Er tt, B l i*"<A-<fc 9 fci&^SS 2 u~</v 
**«tt&Sa*TI§Io ft: £ * t-fr 5 & 2 tt*^ffiffi»K:45 

[0 0 15] »*«3fC«5Jft3aft»^=y ftt. «* 

f?5o rrxi*. JB2Mmffl(MPlc*iVvCt ^77 

[0 0 16] fc*5 % if&^Srihae)X^^*tSrtfoTV>5 
w^-Cfi, »2«»»WJ*JWcfcv>r, fR^fe^w^^ 

[0017] m*#i4ictozmsaim=-=-? h*. m« 



[0 0 18] tf^^^l^/V5:T 
fflttmOJMtt) , *€>^ft»A^J|l2U^^Tiao 

s^ti^s m^wmnmmm) . *2isbb«i«i©j«i^ 

ft*. 

[0019] n«3«5^«6ffiXjtWA^y m*> n* 

4l2d^4 0VNi»tt^l5«OjR2«ft«3.= y hffco 

&nm<om 2 i»k p *s ± xm 1 a t ux v> * e 

p a> bS»«lfc=t ^yh $rSTf 2 p * xmxfzm 
&x&z> 0 MBRtt, : ^^rtfcasv^r, 

8K"C*>5« ^tt, SUE* SftSRoftlft 

ftp tateMfc^v* v htowuiaisHi. 
[0020] taS-fe^f-SrSf&ftfeJS^ttr 
v^5fc^6, P^ic^ ^tyf^2f»f IIS 

*isv\cz<>xft^&&&mis&zzb&x%z 0 m 

Mvht, ^ft^K^. ^^M^^, ta^^vf*^, 
^ 0 mm&tz* w%&nfr^zit&\zmibtix& 

v^2*»«i«W«iJ«i*fi l 5. 

[0021] J; 9 t>^rtffinoK5^a 
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[0022] ztbicm*. Mx^vh 

[0 0 2 3] r«>J:3tcMXMsi'jt ^hOUKttOBlL 

[0024] rcoiptj:, mft-fc^iH^stfeffiiasas 

IS 1 i^/w£TIe]ort:£ £tDff| 1 W^Mfsm^MfLX 
&tim&i>m 2 i^<;vS:TIhIo b # JcfT 9 ^ 2 *£&f#> 

[0 0 2 5] M^l/^ Vh^P^tvT 

[0 0 2 6] 



£|£&S£*V ^ h 3 1 ICioT^^S I&tflt 
»*<B*«£IKI sot »«ix5 0 c cof&£&§§^ * h 

aSftRASr^tt^WSO^ttttlb 
OA) , MM^EA^SAttTirt^ 
S I rtlcglffli-*. r^)J:^iM^MI^ 

[0 0 2 7] <*«>»i«Sa=yh5tt, ®2lC^ 

t^SMx^yh 1U % j^m^r^l 2£ x 

[0 0 2 8] ^-i ^1 0J*. M^xMyF 1 1 
Sr«»i-S»E*ft©iBT*>*). ^BSOM<o»i 
1 0 a*5j:t5m2^P 1 0 d SA^ns I 
»S2tHP 1 0 b*5j:l5»l#»P 1 0 ci:$rtL 
T^^o I l^P 1 OaHMxi/ 

^>-M i*rfrtJB2««q l o b*-ejEi(jtssSTfc 

b l l o d*T?3BirK5jBfS"C*>-5. 

[0 02 9] v M 1 te, 

[0 0 3 0] ^fc. B2Ttt*»tTV^^ SRSSW 

hi l$ril5aK£>*>f^;*gK£ri, Ia^b^v^yv 
^Sr^J^fi-$^:*cD2ocoia^-feV-^5 1, 5 2 

v h i i ^ii^Hfro^oAoa^, i-^h> 
^^^^tb-rs r t&x% zmmz&mtshx ^ 
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o^igKo» 1 *S«q 1 o a kH&z&x-i'* l 

i i o c t?K*£i£3Li^ x m i 

[0031] tz&, ^assr^ffli-siaK-fe^s i 
ojfc*qj|t*«u S <fc p fc«jB»«lWjaiS:llff 
B£cq£;#£ LTjflv^JtS* 

1. 5 2(0^mi:^I^ ^^rV12*5it5 

r v 1 3 <Dfl*$r*J»-r S. 
[00 32] a*K««tP] y h 5 co$d 

#P£(Sli. igj£ir>1>-5 1, 5 2K<fc 9^Jil£;ft,fc^F^ 

"f-S^T3^CD^ISfP«2 0^*6«*l^li, ^CO 

[0 0 3 3] «R**ift513HEfC*5V%TH:. ^7 7 >1 
2XtJ**7 7>'l 3Sr4Htt**TjftSf«i«3.= y h5 

£i£tii£*uSo 

[0 0 3 4] rcD^v^m^fefi, 4Hft 

corib. basins oofflflws&rt^iws une^ 
m^t^<Dmmt^ iz&ik& \z <t o s 

a s £*Wftl»2 0tC«toT2 O^lCRgM^frTl^SJi 
^ ^Ma=yh5tt» 2 O'Ccoai^RAi: Ot^ 

^OA^Ml:fTV\ »^7rvi 2 
T 1 SlCOi^S ASrIMS I KA*xS£i:t>tc, 
ft^T^l 3S:M$tT5t^EA^t 
WS^BSO) ic^ffi-T$ p -*Uc<fc9. £5lIBfP8l 
2 0 oUSjgteflfiT jftS/h $ < ft 9 . :c*/i"¥— ?H»3&s«i 
x.bftS 0 

[0 0 35] h 5 <DUmmt. £ 

yf5 1, 5 2 co&ffl&ma> b ±ffiOf»5SSHft* 

»ftRAfco«««jas*$n*v^ft;oAdS 



[0 0 3 6] (Kttttftjffijjgp;) m&tgm=-=- yF5 o^J 

«§p-c£>s 0 

[ o o 3 7 ] s& i mummmn* Afsmstt*- 1 ot: 

fW»T&5. « 1 *3B»«!lffil«l-Ctt, ^7rVl 3£ 

*5fcv^ 0 ) &*9igr. US 2 Mi«»qiM«l«f «^ JWUfi. 
l s^^rTlHlofcm^s » l mHqiMMfP J: U 

2 Xtt*MMri«p-ea^ ^7 7 ^i 2^j:a f »»7rv 

1 3*6 05M*Jh**fti«l!:5»^fWi«r?fH!*-fr« 
iHE (£IT\ no3(E«r»2 31(B£v*5 0 ) £rj&9>g 

[0 0 3 8] 0 3fc#J!&bT* 2o^)*^W 

^tHcJ:»9, ^77^1 2«W-oBB*31(EdStt*5 

[0 0 3 9] fKHC^ 1^77^1 2dS*JhLT 

liHR-Cfi, ^77^1 2^itU-C^5^|^fc^ 
^OA^^xMyM i ^iiibToK&Sfcifr, 

So ^Tw-c, rrm ^m^^- i s^T^&o 

[0 0 4 0] ^2^-Cri. ^77^1 2^oJ;?J^^ 

«t, ^n^i:?), 6o»n«itr««n^jh«5 

^77^1 3 0SeSrafi#(CK^V^©5S^R 
A^^m^w^vhl 1 §rilt>. USSSJftaiuy^H 

V^THC, 55>^ICO^i7r^l 2^i^77Vl 3 
^ttS 0 



[0041] ^<Dm2&mzi$tfz>tvj« t WL&<Dm&<D& 

^7 r > i 2 fc«t ^7 7 y 1 3 WI^^C, 12 
s»sul- sx: J: $ < fco-cv>52Rj&as 

[0 0 4 2] <j»^ift^^y h<3#«>*3lffi?£lg<D 

$tt*^«saftSr*J»«icfta$-&r*3#. ft* £ rats 
tc^Mta^j)^^:<Du-</v (-1 ot:) ZT&^tzt^ 
y m i ^>«tt«»iHi-$jB i mtmm 

[0 0 4 3] Afrftidtt. * l W»»iW»JIBi-ett: x ft* 

JS2W»»*0«iJ»-cr4, ^7 7 yi2^J:^ 
77^1 3©^e W»fciM:S*5»2jME«rfirfe 

#Jk*3B#IB# (6 0^) #£C*fc«> % tfaSRS I 

[0044] z<D£5*2<><D&*zmm&m^itm£ 

2 51&as&£n-c, «K«xi/yyM l<o««<o«iSf] 

[0045] cm 2 sitt^ts] ±i2s& i 
in i m&mmm\c xzmim&tmz m&iMMmwz. 

J: 5fB 2 *E -CfRSE** M^Hl OSmJWJoS 
^Mc*tft3S»«rott*fc«>fc:. ^77^1 2»* 
fe-**ih**SJB 1 3»Bfc»U-CJB2aHB-cr4|ft«7 

[0 0 4 6] Ld>U S^^yhi io»*tt* 
SftSWS I &fa.ft*Sanft«2 0©*A4Wao 
Ttt, ±IEOJ:9ft^fta^W*j«&ft&ftv*4r 



-*t>5®££it£o *0*3ft»frK:tt, £JLTO<tptc 
» l att»»J»J»*5 J:^!B 2 Wtt*U»JfM»SrK«-rs c 
bh*imx&Z>* JB2Htt«»TWc. !Bl«ttmHIM«! 

*5<tt/SB2W»«l«|#J«HC*5V^*&*7TVl 2£lt«r 

HM[77V13tt, JBllftaWMftlW^t^T^. 
LT, !B2atttnHfHfflcJ:d«E-eMt, J|i2Ktt»ifH 

M»fc.fca3WB-Of4l 5M^77 4 /l 2<D^Jh^ 
**LT4 5»BO»«77yi 2 0f^ib7)5fJt)^TbtL 
ScDKMU jB2A»»ftQftiJW^J:<S3<E-C«i:5 O^IB 
r X 1 2 (DfldhKl** LT10 ftm<D&^7 7 IS 

1 2 ioamtm vmxbtizx o \a-z> 0 
[0047] cm 3 mmrnm ±&m i 3U6*«b-ch\ 

-swcib i ««sai*(i^j»^B 2 Xii»n)t(i«jfii<DBR^ i 

rt>J:v\ £*>»&u:hu i^M^M lotttt 
OJSHSr «fc 0 ttflfclcjtjt-e* 5 J; 5 left 0 , II 

x «?5S§jft i><D\z-rz> z fcj6Sprtfefcfts 0 

[0 048] [fB 4 HM^flM H 4 fc^1-*3&EG>--3* 

^ftx^yh i ltiuartaiais i^^>^ai^vR 
*SA^UT*rtSR|S.lrtk:aiH-r5. :<DJ: 

[0 0 4 9] <*rt>JftS5|ft»3.=.y h6WU HI4IC^ 

->^iot x >Xi/l oort^^tciR^^^ 
rv^ajRKS^w^y hi i ^77^i 2t,sp 
^7/>i3h Hffas (H^er-T) bfrhmittZfrX 

[0 0 5 0] ^">Xj/1 0, Wx^yM i % 

K 6 li. »3E»««'Ctt:4 < ^il^^r^T o t # Icffi^ 
«riid&B^^^&K^r±. 0^Lftv^w>-{c 
[005 1] $ ^^zx^y h 6 Ktt, S»5* 
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02O(^)fiSt>'f5 1, 5 2^ 

<f£tVO^ e 1 *5 «t TJ^taffi-fe 5 2(7) 

t5 3H m 4 ic^-T J: 5 fcU fRSElft^ ^^Ml© 

% ) «r«Wi-«. jyfrWt-tt, mvt5 3li, >Jr 

->>y ^ i o ^oMi^toM^ v / b i itm 
2#mp i o d t<Dm<i&m£ftz>o 

[00 5 2] y h 6 OMm^ 

iaitytsi, 5 2, 5 3©*ffl8*«^*»w, ft 
^r^i 2*5itJ^^7r>'l 3©f^»SriW*ii-6. 

[00 5 3] CMEmqiMinW y h 6 

«i«d*J»«:tT5. ^<D2o^aclB«i*diM«!tt, SBl^ 
JQMMfP* J: 1MB 2 W»»fW«»^*>*o 
[0 0 5 4] Il^PMfi, SMMAasoncSrT 

#1^^7ryi 2 0#ifr£6 0#<D5^1r#)<?>l 
5£^«*ttit£i*:£jS$a (^T. Z<om&*#lWtRt 
v>5o ) «r«f9 5Ei-. JB2*»ai*liW«ltt. 
- 3tSrT@ofci^l^ SB 1 anHQMWIfPJ: 9 t>3$* 

^77^1 2*5J:^7r^l 

fflWWCtt, ^7r^l2^M77^13$:6 

[0 0 5 5] ^IC 2ooHmiiH^^/ci:t^ 

[0056] mi 7^12 tfflCJt bT 
^OA^^ u> >- M 1 £ri§ P> * < ft 5 fc 4?). 



ofcfcttc, Mfliff*s* JB l ao»MHW»!ltP©JllT*:Jh 
«>, f-tfc>9lcfB2«Je«i*JM»«:*fi l **6. 

*jBa«wsi«id^sB 2 asisai*j»j»^^»tf » 1 a 

[0 0 5 7] $2IIgTH ^77^1 2*J*t/*« 

i<D$mi>mffl£ixz>x.5\ztj:z> 0 ft^\ ^21^*5 

ivttt, 5^(0^77^1 2*5,J;^77>1 3 

[0 0 5 8] Z(Dm 2Wfc\C&tf &m^i&&<v^$i<D%s 

T^l 2*5<tT^^7r ^1 3<^>il^^tC, ^2^ 

cDp*>^^r>-i 2sOSfiOKiL,-CV>3 4 5&<nm\c&\-f 

4 5^^7 7 yi 2oM4 i m^ #«a 

[0 0 5 9] Vh<0¥fm> 
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